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We have studied the IRs in the (γ,n) and (n, γ) reactions by the activation method and the off-line γ-ray spectroscopy. The bremsstrahlung and thermal and epithermal neutron sources were produced using the MT-25 Microtron, FLNR, JINR, Dubna, Russia. The new findings of the thesis are as follows:
1. This thesis contributed new data to the Nuclear Data Bank for fundamental science and applications. The IR results of natHg(γ,n)195m,gHg from 14 to 24 MeV, natHg(γ,n)197m,gHg from 18 to 24 Mev, natEu(γ,n)152m1,m2Eu at 19, 21 and 23 MeV as well as that of natCd(n,γ)115m,g;117m,gCd and natPd(n,γ)109m,g;111m,gPd irradiated by mixed thermal-resonant neutrons and 111m,gPd induced by resonant neutrons have been reported for the first time. The IRs of 195m,g;197m,gHg, 109m,g;111m,gPd, and 115m,g;117m,gCd have been accepted to Experimental Nuclear Reaction Data Library (EXFOR) of the International Atomic Energy Agency (IAEA). One can access the link (https://www-nds.iaea.org/exfor/) for searching the data. 
2. Several effects influencing to the experimental IR were studied. They consist of the excitation energy, nucleon configuration, spin difference and reaction channel effects. 
3. The theoretical IRs of Se, Pd, Ce, Eu and Hg nuclei were computed in the energy range of 10 to 25 MeV by using the TALYS 1.95 code and GEANT4 toolkit. We tested the excitation function with six level density models and eight gamma strength function. The consistency in the theoretical predictions with the experimental results was achieved in many cases. The calculated IRs demonstrated a similar shape to the experimental results. The crucial information relative to model calculation and nuclear structure was entirely extracted. 
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